Few data are available on the seroprevalence of antibodies to Bartonella henselae among children. We retrospectively evaluated the presence of immunoglobulin G and M class antibodies to B. henselae in 508 children living in central Italy who were apparently free of any features suggesting B. henselae infection. We found that B. henselae infection is common among children in central Italy, occurs early in life, is in most cases asymptomatic, and resolves spontaneously.
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Bartonella henselae infection is a common zoonosis with worldwide diffusion [1, 2] . The availability of a sensitive immunofluorescence assay significantly increased our awareness of the spectrum of its clinical manifestations [3] , allowing identification, particularly in children, of new clinical features, such as distal ileitis mimicking Crohn disease [4] and pseudoinfectious mononucleosis [5] . However, the seroprevalence of antibodies to B. henselae may differ considerably in different geographic regions [6] and among individuals living in the same geographic area [7, 8] . The prevalence of antibodies to B. henselae among subjects living in rural regions is higher than that observed among subjects living in urban areas [6] .
Symptomatic B. henselae infection is considered rare in Europe [9] , particularly in Italy [10] , although recent data from studies of cats have shown seroprevalences as high as 41% in France and 56% in The Netherlands in feline populations [11, 12] . The relative lack of data on the seroprevalence of antibodies to B. henselae among children prompted our retrospective eval-uation of the seroprevalence in a series of 508 children living in Tuscany, central Italy, who were apparently free of any clinical features suggesting B. henselae infection.
Patients and methods. This study was conducted retrospectively, using serum samples stored at Ϫ20ЊC that were obtained from 508 consecutive infants, children, and adolescents who were observed as outpatients in January and December 2001 at the Pediatric Department of the University of Pisa (Pisa, Italy).
Two hundred eighty-three patients were male, and 225 were female. The age range was 6 months to 18 years (median age, 4 years and 3 months). All patients lived in Tuscany, in the administrative departments (provinces) of Pisa, Lucca, Livorno, and Grosseto. Patients presented for health or growth control (general health status check-ups); for minor illness, such as upper respiratory tract infection; or for specific complaints, such as pneumonia, acute diarrhea, asthma, joint swelling, or acute adenitis. No patients had clinical features specifically suggesting B. henselae infection, including subacute lymphadenopathy (table 1) . Informed consent for collection of additional blood samples was given by each patient's parent(s).
A commercially available B. henselae-based indirect immunofluorescence test (BIOS) was used to assess the presence of IgG and IgM class antibodies to B. henselae, as described elsewhere [6] . This test has 84% sensitivity and 95% specificity for IgG and 70% sensitivity and 97% specificity for IgM. For detection of specific IgM, serum diluted to 1:32 was incubated with purified goat anti-human IgG for 60 min at room temperature, to precipitate IgG possibly bound to rheumatoid factor. After centrifugation, dilutions of the supernatant were overlaid onto slides and incubated for 90 min at 37ЊC, and then, after a washing step, IgM was detected using a fluorescein goat anti-human IgM conjugate (bioMérieux).
Serum was considered to be positive for B. henselae when the IgG titer was у1:64, and positive serum samples were titered to the maximal positive dilution. B. henselae-specific IgM was investigated in 280 available IgG-positive serum samples and titered to the maximum positive dilution.
Results. Of 508 children and adolescents evaluated, 313 (61.6%) had IgG class antibody to B. henselae with a titer у1: 64; 43 (8.5%) had a titer у1:256, which is currently considered to indicate recent or ongoing infection (figure 1) [6] . Seventeen patients (median age, 10 years) had a very high titer of IgG to B. henselae (12 patients had titers of 1:512, 3 had titers of 1: 1024, and 2 had titers of 1:2048) but did not have positive results of testing for IgM. The final diagnoses for these 17 (table 2) . Discussion. The relatively low prevalences of cat scratch disease and other clinical manifestations related to B. henselae infection [6] contrast with the high frequency with which we found serologic evidence of past or recent infection in young children. In fact, 61% of unselected Italian children and adolescents had positive results of serologic testing, which is consistent with past infection. Seroepidemiologic studies of B. henselae infection in the general population are rare in the literature; a recent study in Japan reported a B. henselae-specific IgG seroprevalence of 3.1% among adult patients with cardiovascular disease and 10.9% in a high-risk population of healthy veterinary students, of whom 0.8% had positive results of serologic testing for B. henselae-specific IgM [13] . Another study, in Crete, Greece, reported a seroprevalence (presence of IgG) of 15.9% among children, but the sample size in that study was only 63 subjects [14] . Our study is the first, to our knowledge, to evaluate a large and homogeneous group of individuals living in a defined geographic area. The high seroprevalence we observed could be related to the high prevalence of this zoonosis in central Italy. A seroprevalence of 23% has been reported among cats in the same geographic area (Tuscany) [15] . Subjects living in rural areas were shown to have higher rates of antibodies to B. henselae than subjects living in an urban area [6] . It was not possible to show a clear-cut distinction between rural and urban environments in our study because of the small size of the urban areas involved. Seropositivity during the first year of life may be explained by passive IgG transmission from mothers to infants. However, we observed a marked increase in the number of seropositive individuals between ages 2 and 12 years, which suggests that B. henselae infection occurs early in life in children in central Italy. This may be related to the large number of kittens living in private houses with young children.
It has been reported that the seroprevalence of B. henselae antibodies among children without evidence of cat scratch disease is generally low and that such antibodies are found only at low titers [16] . We had contrasting results; in our study, a relatively high number of individuals had serologic evidence of ongoing and/or recent infection with B. henselae, as demonstrated by the presence of B. henselae-specific IgM or by high titers of serum IgG (titers of у1:512). Such individuals had no features suggesting B. henselae infection. Most received diagnoses of documented bacterial or viral infection; others presented with nonspecific clinical features indicating upper respiratory tract infection or viral pneumonia. Of the 3 patients included in our study who had acute lymphadenitis and high titers of IgG to B. henselae (titers of 1:512; 2 patients) or IgG titers of 1:128 and positive results of testing for IgM (titer of 1:64; 1 patient), none had a history of cat scratch or cat contact, and all rapidly responded to a course of oral amoxicillin, either alone or in combination with clavulanic acid, which makes cat scratch disease an improbable diagnosis.
False-positive results might also explain our finding such a high seroprevalence. Specific infectious agents, such as Mycoplasma pneumoniae or viruses, could also stimulate production of antibodies that are cross-reactive to B. henselae antigens. However, this has been specifically demonstrated only for EBV infection [17] . In our series, this might have occurred in 3 patients in whom the presence of specific IgM against viral capsid antigen provided serologic evidence of ongoing EBV infection. Two of those 3 patients had B. henselae-specific IgM.
Our data support the hypothesis that, as is true for many other childhood infections, B. henselae infection is generally asymptomatic in young children and, in most cases, resolves spontaneously. Only a few subjects develop symptoms of classic cat scratch disease, and a very few develop systemic visceral manifestations as a consequence of transient alterations in the immunologic state [18] .
B. henselae infection is fairly frequent among children and adolescents in central Italy. It occurs early in life, is mostly asymptomatic, and tends to resolve spontaneously. However, in the absence of clinical features known to be associated with B. henselae infection, positive results of serologic testing for antibodies to the organism, even when high titers are measured, should be cautiously interpreted.
